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Sin 

I RICHARD KROCZEK do declare and state: 
1. lUthetovetrtoror^ 
patent application. 

2 1 presently hold the position of Professor of Molecular Immunology at the Robert 
Kocb Institute, Berlin, Germany, the assignee of the above-identified patent application. My 
curriadum yilae is attached hereto as Exhibit 1. 

3. 1 have read and am familiar with the instant application. 

4 The invention claimed in the present application is directed to methods of 
^ asthmatic disorders comprising adrninistering monoclonal antibodies directed against a 

inmmpolypepude.mfemrfto^ ***** 
origin fifing date of the specification of PCT Application PCT/DB98/02896, to which the 
present application claims priority, the 8F4 polypeptide has come to be referred to m the 
literature as *KX)S" (Inducible I cell Stimulator). A polypeptide conesponding to «n8F4 
polypeptide has also been referred to in the literature as "H4." 
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5 Described in paragraph 6 to 1 1 below is a study by Gonzalo e< nl. (2001 , "ICOS 
is critical' for T helper cell-mediated lung mucosal inflammatory responses," Nat Immunol. 
2C7):597-60Mttached hereto as Exhibit 2)CGonzalo"), ofwhichl am a co-author, that 
demonstrates'that administration of ICOS-inhibitory compounds, such an antibody that 
recognizes ICOS and an ICOS polypeptide, in an accepted experimental model of human astoa, " 
result inahrogation of symptomsofthe disease. FnAer oescribed in paragraphs 12 to 14 below 
are experiments done by me or by other, under my supervision that demonstrate that 1COS- 
exprcssing cells are associated with lung inflammation resulting in asthma in humans. These 
experiments corroborate the teaching provided in the present application by indicating that 
successful in vfvo amelioration of asthma symptoms can be achieved by admmistration of 
satibodiesthatiecogn^ 

INHIBITION OF ASTHMA SYMPTOMS BY ICOS- 
^y^v^rin^ fflS MOTTSF MOHFl , PF ASTBMft. 
6 ^e study ^reported 7by<^wMts<*i6*x* of thecnbcal role of ICOS m 
the pathology of asthma. The experiments described by Gonzalo utilize an art-recognized mouse 
model lor asthma, DO11-10 (Wills-Karp, 2000, Immunopharmacology 48263-268, attached 
hereto as Exhibit 3). DO11.10 transgenic mice express aTcell receptor specific fortheOVA 
antigen (amino acid residues 323-339 of chicken ovalbumin). Briefly, upon exposure to 
particular antigens, DO11.10 mice exhibit symptoms (eg., lung mucosal inflammation) that are 
characteristic of asthma in humans. The severity of the symptoms in such treated mice was 
notably rtducedby administration of ICOS inhibitory molecules to the mice. 

7. More specifically, exposure of DO11.10 mice to the OVA antigen results in the 
production of a variety of inflammation-promoting cytokines in the bronchioalvcolar fluid (BAL) 
ofthetnice. In contrast, as described in the Section at page 600 entitled "ICOS- and CD28- 
mediated cytokine regulation- and the accompanying Figure 7, «toini.tr»tion of. monoclonal 
antibody that recognizes ICOS, 1 2A8, prior to exposure of the mice to the OVA antigen reduces 
me levels ofinflammatoxy cytokines in the BAL of the mice relative to untreated DO11.10 mice. 
Similarly, administration of a soluble form of ICOS polypeptide, ICOS-Ig, prior to exposure of 
the mice to the OVA antigen reduces the levels of mflammatory cytokines in the BAL of the 
mice relative to untreated DO11.10 mice. Thus, administration of a monoclonal antibody that 
recognizes ICOS or an ICOS polypeptide reduces a hallmark of asthma. 
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8. Another hallmark of asthma in humans is accumulation of lymphocytes and 
eosinophil! in the BAL upon exposure to antigenic stimulus. After persistent exposure to OVA, 
DOll.lOmiceexhibitsttch accumulation. As described in the Section on page 599 entitled 
-Regulation of mucosal inflammation by ICOS" and Figure 5, the administration of 12A8 
antibody DOll.lOmice before each exposure to OVA reduces lymphocyte and eosinophil 
accumulation ty 50 and70%, respectively. The authors of Oonzalo further note, also as shown 
in Figure 5, that comparable suppression of lymphocyte and eosinophil accumulation observed 
upon administering ICOS-Ig. Again, this represents a reduction in a hallmark of asthma. 

9. In iuinma. 7 , the experimental results presented in Gonzalo demonstrate that 
administration of ICOS mhibitory compounds, suchas anti-ICOS antibodies or ICOS proteins, 
can ameliorate symptoms of asthma. 

yrns IN HUMA N ASTHMA 

10. The results presented hereinbelow demonstrate that ICOS is, indeed, involved in 
human lung iiuTammauon such as that seen to asthma. This human data further evidences that 
administration of ICOS inhibitory compounds to humans will mirror the efifects of administering 
such compounds to the art accepted model of human asthma, and accordingly, mat ICOS 
inhibitory compounds will be useful in treating human asthmatic disorders. 

1 1. Airway hyperresponsiveness and pulmonary inflammation are the two central 
hallmarks of human allergic asthma. The inflammatory process is initiated and maintained byT 
cells. The crucial role of certain co-stimulatory pathways in allergic asthma has been 
demonstrated in mice and several studies in the human (Exhibits 4-5). 

12. To assess the participation of me ICOS molecule in the pathogenesis of human 
asthma, individuals with mild asthma were exposed to allergen. The expression of ICOS onT 
cells present in thebionchoalveolar lavage (BAL) fluid collected 42 hours after segmental 
allergen provocation was analyzed by flow cytometry, as described in Exhibit 6. These data, 
described in Exhibit 7, were correlated with mununohistological studies on ICOS expression in 
bronchial biopsies taken at the time the performed BAL was performed. 

13. The data clearly demonstrate mat a very substantial proportion of the infiltrating 
T cells found in the submueosa and in the epithelium bear significant levels of ICOS. These 
ICOS-posifve T cells transmigrate into the bronchial space on allergen exposure. 
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H The Ending that ICOS is involved in human lung inflammation validates the 
remits obtained by Gonzalo demonstrating the inhibition of kllrnarks of asthma by ICOS 
inhibitory molecules in a mouse model of asthma, and signifies that ICOS inhibitory compounds 
will have similar effects on human asthma. Thus, taken together, the human data presented 
herein and the mouse model data shown by Gonzalo strongly indicate that a) ICOS parucipate. 
in the pathogenesis of allergic asthma in humans; and b) amelioration of asthma symptoms in 
humans can be achieved by aAmrustratioo of antibodies that recognize the ICOS polypeptide or 
by administration of ICOS polypeptides. 

15 I declare further that all statements made in this Declaration of my own 
knowledge are true and that all statements made on information andbeUef«ebeUevedtobe true 
and further that these statements are made with the knowledge that willful false statements and 
the like so made are punishable by fine or imprisonment or both, under Section 1001 ofTOe 18 
of the United States Code and that such willful false statements may jeopardize the validity of 
the application or any patent issuing thereon. 

i Richard Kroczek 

Attachments: 

Exhibit 1 : Curriculum Vitae of Richard Kroczek 

Exhibit 2: Gonzalo et a/., 2001, "ICOS is critical helpo cdl-mediated lung mucosal 
inflammatory responses," Nat Immunol 2(7):597-604. 

Exhibit 3: Wills-Karp, 2000, Immurwpharmacology 48263-268. 

Exhibit* Keane-Myentf«l,1998,"Deve^ 

upon B7-2 costimulation," J. Irnrnunol 160:1036-1043. 

Exhibits: Mathurei 1999, "CD28 interaction with either ^CDSO lor <?86«^cient 
to induce allergic airway inflammation in mice," Am. J.Respir. CelL Mol. BwL 
21:498-509. 

Exhibit 6: Materials and Methods for Human Asthma Analysis 
Exhibit 7: Reiults for Human Asthma Analysis 
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